Phenotypic, chemotaxonomic, and DNA-DNA hybridization studies of strains of Rhodopseudomonas rutih Akiba et al. 1983 and Rhodopseudomonas palustris (Molisch 1907) van Niel 1944 demonstrated synonymy between the two species. We propose that they be classified into a single species, retaining the name R. palustris.
Rhodopseudomonas rutila is a species of phototrophic purple nonsulfur bacteria which was validly published by Akiba et al. (1) in 1983. After this publication, the species and genera of the phototrophic bacteria were rearranged by Imhoff et al. (9) , and the name R. rutila was left as it stands because of the conformity of the taxonomic properties of this species to those of the redefined genus Rhodopseudomonas. Unfortunately, however, the original report of Akiba et al. (1) included no comparative data on R. rutila or on the type species Rhodopseudomonas palustris, although their descriptions are suggestive of the similarities between the two species. This situation led us to reinvestigate the characteristics of R. rutila compared with those of R. palustris and other Rhodopseudomonas species. In this paper, we demonstrate synonymy between R. rutila and R. palustris on the basis of phenotypic, chemotaxonomic, and genotypic data.
For R. rutila, we used the type strain only in this study because very few R. rutila strains are available. R. rutila RIT (T = type strain) was kindly supplied by T. Akiba. To make sure, the same strain was obtained from the Japan Collection of Microorganisms, RIKEN, Wako, Japan, as R. rutila JCM 2524T. Other strains of Rhodopseudomonas species used in this study were R. palustris ATCC 17001T, RS22, SA37, Tb, HLS2, and UT-S2; R. acidophila ATCC 25092T; R. viridis ATCC 19567T; and R. blastica NCIB 11576T. R. palustris Tb, HLS2, and UT-S2 were newly isolated by us from soil, photosynthetic sludge, and pond water, respectively. The sources of all other strains have been described in previous papers (3, 5) . MYCA medium (4) was used for cultivating the organisms to be subjected to various tests. Unless otherwise noted, cells were grown anaerobically at 30°C under incandescent illumination (ca. 5,000 lx) in screw-capped test tubes or bottles completely filled with the medium. Morphology and related properties were investigated with a phase-contrast microscope and an electron microscope. Tests for physiological properties and photopigments were performed as described previously (5). Hydrolysis of gelatin and Tween 80 was determined for cells grown aerobically in the dark on the agar media of Hoshino and Satoh (6) and Sierra (13), respectively; the final reading was made after 7 days of incubation. Whole-cell fatty acid composition was determined as described by Ikemoto et al. (7) and Suzuki and Komagata (14) . Polar lipids and isoprenoid quinones were analyzed as reported by Imhoff et al. (8) and Hiraishi et al. (3) , respectively. Cellular DNA was purified by the method of Marmur (12) . The moles percent guanine plus cytosine content (G+C) of DNA was determined by analyzing its enzymatic hydrolysates by using a high-performance liquid * Corresponding author. chromatography method (4). DNA-DNA homology studies were performed by the quantitative dot blot hybridization method with photobiotin labeling and colorimetric detection systems (2, 4).
Our results for morphology and photopigments of R. rutila supported the previous observations (1). Namely, R. rutila RIT had actively motile, subpolar-flagellated, ovoid to shortrod-shaped cells in the early stage of growth but contained nonmotile, rod-shaped cells frequently forming rosettelike aggregates in older cultures; it multiplied by budding and asymmetric cell division; and it produced deep-red-colored photosynthetic cultures which had absorption maxima at 378, 462, 491, 524, 590, 802 , and 862 nm, indicating the presence of bacteriochlorophyll a and carotenoids of the normal spirilloxanthin series. In these respects, R. rutila is indistinguishable from R. palustris.
Comparative data on the physiological and biochemical characteristics of R. rutila RIT and R . palustris strains are shown in Table 1 . The present results obtained with R. rutila differed in part from the report of Akiba et al. (1) . They reported that R. rutila was negative for photoassimilation of acetate and benzoate as carbon sources and for requirement of vitamins as growth factors. However, we found R. rutila RIT to grow well on both acetate and benzoate under phototrophic conditions and to require p-aminobenzoate as the sole growth factor. Our results also conflicted with those of the original description in some other phenotypic tests, such as fructose assimilation, thiosulfate utilization, and Tween 80 hydrolysis.
The phenotypic characteristics noted above (e.g., acetate and benzoate utilization) have been diagnostically important for differentiating R. rutila from R. palustris (15) . However, the results reported here clearly show that the two species are identical with respect to physiological and biochemical characteristics, as well as morphology and photopigments.
Previous reports have shown that, like R. palustris, R. rutila contains ubiquinones with ten isoprene units as the major quinones (1, 3, 10) and has unsaturated straight-chain fatty acids and 3-hydroxy fatty acids with CIgz1 and C14:o predominating, respectively (10). These results were entirely confirmed by the present study. Similarities between the strains of the two species were also observed in that both contained cardiolipin, phosphatidylethanolamine, phosphatidylcholine, phosphatidylglycerol, and an aminophospholipid as the major phospholipids.
The results of DNA base composition and DNA-DNA hybridization studies are shown in The concentration of substrates added was 0.2%, unless otherwise noted. Organic acids were added as their sodium salts. 0.01% yeast extract was present.
related to R . palustris strains at a homology level of more than 78%. Therefore, it is logical to regard these species as a single species in the light of the phylogenetic concept of a species based on DNA-DNA reassociation levels ( 
